Abstract-The wearable technology is carefully expected as a next generation business platform which can lead to changes from the smartphone-based hardware and software market. In this paper, we consider whether wearable computing environment with unlimited potential would require an operating system or not by comparing with other computing environment such as a general-purpose computer. In addition, a brief history of wearable technology and the necessity of studying about operating systems for highly merged wearable devices with software systems will be discussed. We also review the features of existing operating systems in different computing environments and discuss the elements that a wearable operating system should have. , she was a part-time instructor in Department of Fashion Design at Chung-Ang University in Korea. Her research focuses on fashion design and technology. Recently she had started research on wearable computing of fashion design. She completed her doctoral course works at department of clothing from Chung-Ang University. She received her B.A. and M.A.
I. INTRODUCTION
With the advent of informatization based on electronic systems and automated manufacturing system in 1969, IBM-compatible personal computers (PC) have been widely distributed to the general public since 1980, and a considerable part of their daily activities have been handled by computer-based systems. This has led to so-called the 3rd Industrial Revolution where the digital industrial revolution had been become advanced [1] . General-purpose computers have moved from specialized tools for governments, military and large corporates to generic tools for everyone. Since the 1990s, the Internet has brought revolutionary changes on every aspect, and accelerating for smartification in all industries. Finally, with 2016 as a starting point, such a move has laid as the foundation for the 4th Industrial Revolution where online and offline are connected all together at any time in anywhere [2] .
One of the reasons why we were able to accelerate the era of the 4th Industrial Revolution was the emergence of smartphones in 2007 [3] . Apple has redefined the concept of smartphones by combining the idea of universal computer with the existing "smartphone" at the time. Now, based on the business platform built by the smartphone market, new IT technologies and services are spreading all over the world in such a short time that it cannot even compare with the past. A smartphone has created numerous markets and business sites. And it also dramatically has changed our everyday life style, including education, working, shopping, banking, and leisure time.
Even now, smartphones are playing a role as a killer application that has a huge impact on the world economy. However, the growth of the smartphone market is gradually slowing down due to the saturation of the global mobile phone market from 2015 [4] . In Korea, an IT powerhouse, the penetration rate of smartphones surpassed 50 million by 2018, one smartphone per citizen [5] , there is a growing need for the change from the smartphone-based hardware and software business platform market to other future profitable markets. In particular, due to the recent attempts by Chinese businesses at rapid and aggressive state-of-theart technology acquisition and related market dominance and price competitiveness [6] , struggles, among the leading world class IT companies such as Samsung and Apple, are expected in the emerging smartphone markets where the market growth rate is still relatively high [7] .
In recent years, the global market has been facing a recession in many places amid the rumor of the 10-year financial crisis cycle [8] . In order to get out of this, we need to develop an innovative business platform that is comparable to the smartphone market, which can create future jobs. In order to create various profitable future business sectors in the era of the 4th industrial revolution and to prevail core technologies of new markets, the current smartphone market needs to be well managed continuously as we do now. Further, we need to develop and find out an economic growth model based on BIMAC (Big data, IoT, Mobile, AI, and Cloud), and the new business platform and market should have at least the equal impact power to the smartphone's one to make prosperity in our lives continually.
The market for wearable devices is increasingly attracting attention as a replacement for the smartphone market, which has stagnated since the rapid growth period [9] . Typically, wearable devices refer to miniaturized electronic products or computers designed to be removable or wearable on the human body [18] . Within the range of wearable devices are all wearable computers ranging from small wrist-worn devices to suitably bag-sized computers, and usually include input devices such as head-worn display devices, wireless communication hardware and touch pads. This combination dramatically improves the user's ability to perform tasks such as aircraft and car inspections or navigation, without the need to carry large manuals directly [10] . In many areas, wearable device can be used, such as field agents who need to use hands freely, security guards and sentinel who need to identify the information of an object as soon as they see it using augmented reality, users who wish to collect physical activity data and check any health issues after analysis, those who require improvement in physical performance for It is true that there are difficulties in product design due to various constraints of wearable technology -for example, primitive wearable friendly materials and hardware, relatively short battery life, and small screen interface. However, the development and convergence of the IT technology environments continues to prove that once imagined, it will be realized. For this reason, it is believed that the current limitations in realizing wearable technology would soon be realized since it has become the object of our imagination.
Meanwhile, an operating system is a computer system that manages resources such as CPU and memory distribution required for an application program installed in a given computer system, scheduling of tasks when multiple tasks are required, and it provides user-friendly environment which is convenient, efficient, and stable for usage. Such an operating system is one of the most important factors in all computer systems, and computer systems can be divided into hardware, operating system, application program, and user [11] . Depending on the various ways of interacting with the computer, the user's requirements will be changed. Also, the operating system installed on a specific hardware should be designed to reflect the characteristics of the host hardware and environment. For example, a general-purpose computer operating system such as Microsoft Windows provides an optimal environment where programs with various general-purpose characteristics are executed. A mobile-oriented operating system such as Google Android is focused on distribution of system resources related to mobility. And the operating system installed on network equipment, such as Cisco IOS, provides optimal management functions for operating the network environment. Of course, not all devices have an operating system just because it is a computerized system. An embedded system where the user's view is hardly reflected could be an example. This type of system requires only basic interactions, such as turning the power switch on and off, so that the system runs smoothly without an operating system. Table I shows the major operating systems in various computing environments. In general-purpose computers such as PCs and Macs, Windows, Linux and OSX account for the majority of the market. While Windows and Linux can be installed on any computer that is an IBM compatible PC, there is also a proprietary model which can be installed only on APPLE computers, such as OSX.
Smart phones and tablet PCs called hand-held computers, like general-purpose computers, require an operating system in order to manage system resources because application programs are executed based on the Von Neumann architecture. Nearly 100% of the market is dominated by two platforms, Google Android and Apple iOS. Like the general-purpose computer, Apple has a policy that allows iOS to be installed only on its smartphones. In 2011, major mobile-related vendors such as Samsung and Intel showed off Tizen, a Linux-based mobile operating system, but have only a small market share. It tells us how important the advantage of market preemption is.
Routers and switches are core network equipment and they are essential for data communication. The existing network market is dominated by large companies such as Cisco, Juniper and Huawei. In order to operate the hardware equipment efficiently and to realize the best network environment, each company sells their products with each company's own operating system. However, recently, a criticism, for only specific vendors have decided the direction of technology development, has been emerged and white-box products, which include only hardware having no software, are showing up. The consumers that purchased the white box equipment need to install a network operating system and adjust the software according to their working environment directly or indirectly. By doing so, the price of network devices, which have been set high due to the preinstalled software and the company logo before the market release, can be lowered. However, companies having no ability to develop their own operating systems are likely to be provided by hardware vendors or using open operating systems.
Currently, a smart witch market, which has a relatively lower entry barrier than any other wearable device markets, is leading the wearable market trend among the general public, and its market size is also getting bigger and bigger. According to IDC, a global IT market research and consulting firm headquartered in the US, the smartwatch market is expected to continue to grow, and the wearable market will grow double-digit from 2019 to 2022, driven by smart watch growth. Although the smart watch market is dominated by Apple (watchOS) and Google (wearOS, Android), which dominate the existing mobile OS market, the market share of the leading group is significantly lower than that of general-purpose computer or mobile operating systems. This is due to the fact that in the smartwatch market many companies, like Samsung, LG, Pebble, Fitbit, Apple and other companies, are competing with their own products.
At the Consumer Electronics Show (CES) in 2012, Mercedes-Benz chairman Dieter Zetsche said that "We're going from automobiles to auto-mobility. In large part, that mobility will be fueled by software." It is even more meaningful that it comes from a company that first commercialized an internal combustion engine. And it means that the car is no longer a hardware product that finishes with machines, engines, and simple electric products. In order to control the hardware smartly, it is considered that a wheeled vehicle requires a different operating system from that of an existing electronic device in order to optimize interaction between a user and a car. The relationship between the two should be different from a conventional PC and a smart phone. It is not surprising that the existing software giants Google or Apple have entered the automotive software platform business. The trend, toward a more sophisticated software approach to everything, makes us think that it is not too hard to foresee the future of the residential space with the Android operating system.
But before Android homes, various wearable devices, not just smart watches but something higher level like Smart Uniforms, will create numerus new business platforms that was beyond imagination, just like the smartphone in 2007. In order to manage smart uniforms equipped with computing powers, laundries specialized for IT equipment will be needed, and more people with knowledge of IT convergence will move into the fashion industry
In order for smart uniforms to get out of convergence with merely simple IT devices, but truly use human characteristics as efficiently as possible in a given environment, just like what smartphone, smart watch, and smart car did, smart wearable device also need its own operating system. In this paper, we discuss the need for an operating system that can be used universally for wearable devices. The following is the composition of this paper. In Section 2, we briefly describe the brief history of wearable technology and the necessity of studying the operating system for a wearable device with highly integrated software. In Section 3, we observe the features of the existing operating systems shown in Table I . In section 4, we examine desirable elements that a wearable operating system should have. And in section 5 we discuss related future research topics, and finally we conclude the paper in Section 6.
II. NECESSITY OF OPERATING SYSTEMS
IN WEARABLE TECH Traditional computer users watch the monitor while sitting and interact with the computer using the keyboard and mouse. However, after the smartphone revolution, mobile computing devices can be used when they are on the move as well as when they are lying down, sitting or standing. One of the biggest differences with the PC is that the major input method has been added to the device, such as touch screen or voice recognition, along with the existing keyboard and mouse.
The mobile computing environment gives users freedom of movement, but it is sensitive to battery life, and causes side effects such as safety accidents due to frontal narrowing of the eyes when using the device while moving. Therefore, battery management and application time-out management, which were not the major management aspects of the operating system in existing desktop-based computers, are included as major functions in the mobile device operating system. As such, the operating system must be well-designed to match the computing environment and purpose of the computing system and the characteristics of the hardware on which the operating system is mounted. In the same vein, a general-purpose operating system that is optimized for wearable devices is needed to efficiently and safely manage software that performs general-purpose functions, which are different in both hardware and software wide from smartphones or PCs.
The smartization of everything due to the advent of the fourth industrial revolution era is blending everything with software-based IT, if possible. Naturally, the combination of such technology and fashion gradually attracts some attention. In line with the trend of the times where IT technology is being applied in everyday life, the fashion industry not only shows fashionable designs but also basic clothes having functions that reflect the IT technology having motion sensors or digital fabrics [12, 13] . In particular, the world has seen a rapid increase in the use of wearable devices in certain occupational groups, beginning with the military, public security, and medical treatment sectors [14, 15, 16] .
Wearable technology is not really a recent concept. It has already been studied for a long time, but recently, with the development of technology, devices that have been difficult to develop and implement before, now become more realistic and more advanced, and they are concentrating their attention once again. Fig. 1 shows the cover of the Byte magazine published in 1981, and it shows that 40 years ago, the device was designed for a general-purpose computer on the wrist. However, the wearable device field that is becoming various forms has been developed and utilized almost independently without specific standards and guidelines [17] . At the time of writing this paper, there is no concept of advanced generic software in fashion industry.
Smartphones have made it possible for individuals to have powerful computing intelligence, familiarize users of all ages with the Internet environment, and provide a revolutionary opportunity to change the fundamental foundation of humanity. The wearable technology with the backlight of the powerful smartphone has the same trend of the technology development in the smartphone market. However, due to the absence of a killer application, which has yet to be particularly touted, the wearable market, once had been expected to be a future growth engine for the IT industry, appears to be maintaining a flat outlook. For example, IDC, a market research firm, recently has pointed out that it is not yet possible to derive independence from the smartphones because the wearable technology has relatively small size of market and lack of enough directionality. Therefore, the research direction of this paper is considered to be very timely at this point, which should present the innovative direction of the wearable market.
The necessity of devising and developing the general wearable device operating system proposed in this paper is due to the synergic effect with the typical fourth industrial revolution environment in the public sector such as egovernment and smart city construction [20, 21] . In addition, since the market standardization has not been established yet, anyone who establish the field criteria will have a benefit of market preoccupation, and bring the effect to the maximum. It will be a matter of time whether the era of wearable smart uniforms will come to dominate existing IT competition countries. This means that a nation will become a country being attracted to change, or a country that will benefit from market preemption, such as defining the market standard as the subject of making the change. Countries where the IT-based technology and service industry has well developed, it is highly necessary to prevail in general wearable device operating system market considering the national interest.
In addition, as the existing occupations become more and more automated due to the technology such as artificial intelligence and smart factory, and products such as smart wearable uniforms which drive general purpose software are introduced, also if market platforms begin to form for the sales and distribution of such products, then a myriad of occupations and workers are expected to be created. Such a business platform is expected to bring the infinite potential of human beings across hardware, software, and fashion. Furthermore, it can also be one of the major solutions to our current start-up and employment problems.
One of the outstanding ideas can greatly influence the direction of the nation's development. If the concept of software-intensive wearable technology based on universal wearable device operating system is widely known and applied to the market at any moment, the era of programmable clothing will open. And if these innovative ideas become practical, we believe that costume design will become one of the greatest transformations since fashion design had been introduced to human history.
III. CHARACTERS AMONG DIFFERENT OS TYPES
Operating systems act as administrators to run the software installed on machines to use the devices. OSes optimize and allocate all the resources from essentials such as central processing unit and main memories, required by system software which located between application software and hardware, to all the auxiliary peripherals such as monitors, speakers, etc. They also provide system operating environments which are optimized for the characteristics of the peripheral hardware, so that if the physical interface between users and machines is significantly different from one device to the other, then it is necessary to use the appropriate operating systems case by case.
From Fig.2 . to Fig.6 shows the logos of the operating systems and corresponding vendors mentioned in Table 1 . It looks like as if there were 14 major operating systems in the figures, but only 6 companies and 2 communities are major vendors. Furthermore, if we do not consider the Network OS vendors, three companies dominate the major OS markets around the world in markets of general-purpose PCs and mobile devices. It is believed that a company has the advantage of preempting the operating system market based on existing know-how and market share with various platforms.
First of all, there is Windows family products from Microsoft which is the most used OS, as major universal computer operating systems (Fig.2) all over the world. It has a user-friendly interface based on GUI environment. In addition, it has a big advantage of a lot of application software systems based on Windows due to number one player in PC market share for a long period of time. However, because of the many users, they also have negative effects of being a target for hackers' attacks more easily than other operating systems. In addition, there are trade-offs between convenience of usages and security since Windows need to be used by children to elderly persons.
Linux is another major operating system that can be installed on IBM compatible computers. Since it is free to install, there are various versions of Linux distributions, and it is open source, power computer users can modify the operating system according to their preferences. Also due to the heritage from the UNIX system, which considers multiuser systems from the beginning, the network and security policies are more mature than Windows. However, since it is difficult to use and there are often professional-level configurations, it hinders for beginners to adopt the Linux system as their major operating systems.
OSX, which is officially installable only on Apple computers, supports the graphical environment before other major personal competing operating system adopts the GUI environment. As a result, it is a favorite operating system in the design and graphics industry, using software such as Adobe Photoshop. It boasts a more graphical interface than competing operating systems and is designed to be intuitive and easy to use. OSX is based on a Unix-based kernel, so internal system use is often similar to Linux. However, just like Microsoft, the source code is private and Apple manages the development directly. Hence, the GUI interface and system environments are limited to be modified by third parties. Linux and OSX have well matured terminal-related developing environments, there are many software develop users.
In the market share of mobile operating systems, leading group occupies almost all of the pie as much as the general computer operating system market. Google Android and Apple's iOS account for 99% of the market, with Microsoft's Windows Phone OS and Linux based systems forming very few markets. Microsoft, which has accumulated a lot of know-how in the desktop operating systems, shows a failing grade in the mobile operating system market because it missed the market preemption time point. In 2007, when Steve Jobs introduced iPhone with iPhone OS 1, he referred to the iPhone OS as OSX since it is similar to the traditional OSX Unix core. Meanwhile, in 2005, the company developed Android was merged into Google, and right after Apple released iPhone OS, Google revealed its mobile OS Android to the public. Both have their own application market business platforms which allow you to download apps for free or for a fee from the Apple App Store or the Google Play Store. In the mobile OS market also, Apple restricts its iOS installation to third-party smart devices, and the Android OS maintains an open platform policy that any vendor can use its system as an open source software. Both are mature operating systems. Fig.4 shows the major network vendors in the market and the corresponding operating systems developed by matching companies. Main tasks of the network operating system are to control data packets, traffic, queues on networks, to allow multiple users to access network resources, to provide administrative tools such as security, resource optimization, etc. There are hardware-dependent and hardwareindependent operating systems. Headquartered in the United States, Cisco Systems has a full line of network-related products and has been in continuous growth and development since its establishment in 1984. Cisco IOS is the operating system used in most Cisco network switch and router equipment. It has a command-line interface and is widely adopted and imitated by third-party network operating systems. Huawei is a public corporation headquartered in China and its official name is Huawei Technology Co., Ltd. Huawei means "for the people of China". Recently, several people from the company were accused on suspicion of espionage around the world. As a result, Huawei is having a hard time in the world network market. As a Finnish national, Nokia has become a strong player in the telecommunications equipment and wireless network market with Huawei and Ericsson in 2018, selling formerly well managed mobile phone business sector, and has been also acquiring Siemens shares of Nokia-Siemens Networks to Nokia Networks. Fig.5 represents three major smart watch OSes. However, in fact, both Wear OS and Android are developed by Google. So the market for smart watch OS is the same as that of major mobile OSes; virtually the entire market is driven by both Google and Apple. While Wear OS specializes in smart watches, Android uses the existing Android system as it is. However, there are many customizations in things such as screen layout, because the screen sizes of smart watches and general mobile devices are completely different. It can be said that Google and Apple, the major mobile operating system developers, have benefited from market preemption and fast future business goal determination.
The increasing complexity of software in automobiles has entered a stage that is no longer affordable with a simple embedded operating system. Fig.6 shows the operating system that is installed in smart car and manages the computer system, and Google and Apple are showing their products again. In addition to the two companies, a smart connected car operating system consortium formed by several major automotive vendors is expected to add to the smart car operating system market. When using the existing Android Auto, it worked with the smartphone, but now it has a native version that is directly mounted on the vehicle without any other hardware, and the first version was released through Volvo Polester 2. Now, the automobile operating system is expected to play a pivotal role in revitalizing automobiles as a space that provides leisure and entertainment, along with basic functions that help existing safety operations, as well as autonomous driving [22] .
IV. WHAT SHOULD WEARABLE OSES BE LIKE
A wearable device must be always on and always accessible and always connected. It may also improve the intellectual abilities of the user, such as a perimeter acknowledgement of the user or memory assistance, and the physical ability to support the strength to handle smart safety clothing or heavy objects. The advanced wearable device must have an operating system that manages the hardware resources properly. To meet the goal, at the upper level of the operating system, various application level software systems should be able to be installed for general purpose usages.
Starner [19] states the following four conditions for ideal wearable devices:
 Design: considering daily life and long-term use  Awareness: assisting for awareness of the user's environment, psychological state, device status  Enhancement: Enhance the user's abilities by providing the necessary information, either real or virtual  Accessibility: Continuous and seamless service delivery connected to wearables Considering about the above four conditions and the relation between the smart uniform and user, for a design wide, a smart wearable uniform should not be too-much fashionable in any sense for a daily working environment causing psychological contraction of work-related activities. Second, for an awareness wide, it is necessary to provide information related to the wearer's surroundings, body and psychological state, and the current state of the wearable device in somehow, when the wearer needs the information. For example, if a smart uniform wearer who needs to enter an unmanaged space for a long time, then the device should send the operator information such as level of dangerous gas, temperature, etc. through voice, smart watch or glass. In addition, if the device detect the worker is in a state of sudden increase in heart rate or any psychological emergent situation, then the device leads the worker to a stable state, and report the situation to a control center. IoT technology is applied to the wearable itself as well as the equipment used by the worker, such as the residual amount of the battery at the time of operation, and notifications need to be informed to the user or the user's supervisor immediately when a specific matter occurs. In addition to all above scenarios, wearable products have to provide reliable reliability, security, and efficiency. The operating system is the entity that should control all of those and more.
First of all, in the desktop computer operating systems, existence of a lot of application software systems could be worth follow feature. In addition, a bad point from the desktop OS is that there are many vulnerabilities found. In order to supply various application software on wearable operating systems, it is necessary to provide the easy access environment for independent developers. Also providing various functions related to wearable operating systems should attract developers. In fact, operating system-level software is virtually inevitable having vulnerabilities [23, 24] . However, from the design and implementation states of the operating system, if developers consider the measures to minimize the number of vulnerabilities in each step, it is expected that the number of vulnerabilities will be drastically reduced compared to the existing operating system [25] .
Secondly, one of the features that should be taken from the mobile operating systems installed in major smart phones and smart watches is the battery management function. Currently, wearable devices' major power sources are some types of batteries. In this regard, it is necessary to actively accept the know-how that mobile operating systems have today. Also, user interface design that has only the functions that are not complicated and necessary in the mobile operating system should be taken into consideration when we design OS for wearable devices. In his paper [26] , Kim suggests a design direction for wearable devices, especially smart watches, from the perspective of user experience. In order to analyze the design, Kim derived the user experience evaluation and verification methods from Bernd H. Schmit's experiential design theory, which is based on human sense, emotion, relation, thought, and Act. The five factors could be gained through the modeling experiment of GUI environments. In the paper, Kim found three major implications:
 First, layout and navigation should be designed, considering various types of wearable devices  Second, increasing the cognitive ability by effectively utilizing the GUI design elements is needed considering the small screen size of the wearable device  Finally, visual design using storytelling that can provide various integrated functions of wearable device as a single content is also required It is desirable to design a general-purpose operating system that fully reflects the above three points of consideration for various wearable devices such as accessory type, fabric/garment integrated type, human body type, and bio-implantable type.
Third, the main advantage of a major network equipmentrelated operating system is obviously strong network capabilities. In the age of full-scale 5G, we believe that true real-time services will be realized due to the realization of technologies such as high bandwidth and ultra-low transmission delay that could not even be imagined before. In preparation for wearable devices in full-scale 5G era, from the operating system level, ultra-wideband related settings and operations should be supported. In this regard, already among the academia, discussions have been made on the problems of communication for wearable devices and the wearable services enabled in the 5G generation [27] .
Finally, from the smart car operating system, it can be merged with other devices to discuss the convergence of operating systems, in which one of the operating systems is converted into the main operating system. Like the Volvo Polester 2 mentioned in the previous section, a smart car allows docking a driver's smartphone to a smart car and realizing the idea of grant the smartphone operating system to control the vehicle. The relationship between the smart phone and the smart car is not the same concept of the master and slave relations, but it can sufficiently imagine a scenario in which a wearable device equipped with an independent general operating system is integrated with smart cars and smart mobile devices or other wearable devices. As each device has an independent operating system, it would be necessary to discuss how to combine wearable devices and choose the master operating system in order to act as a single device and to provide continuous service.
For the discussions in this section, it is necessary for the interest groups related to the wearable technology to gather together to establish international standards.
V. FUTURE WORKS
Future research tasks are, first, to conduct extensive preliminary research on areas where there is a need for software convergence in wearable technology. Standards for smart workwear and devices should be established for highefficiency work aids for occupational uniforms and related devices across multiple disciplines. It is also necessary to make a representative digital model of smart workwear using 3D modeling tool while doing the preliminary researches. Further, it is also important to propose a database construction guidelines and big data analysis method reflecting the specificity of the data generated by smart uniform sensors.
In order to supplement the work ability of field workers in government agencies and private businesses, or to double the skills needed to achieve the objectives of the job, the IT technology required for smart uniforms should be presented on a scientific basis. Also, for the workers in casual wear without specific working uniforms, it is also necessary to design a wearable working assistant device instead of the clothes type to take advantage of the wearable computer and the future oriented working environment. Qualitative analysis will be done throughout interviews of job workers as well as quantitative analysis based on consideration of the characteristics in each job specifications. Moreover, it will have the advantage of preempting the market by establishing the field standards and design proposals for the high efficiency business assistive smart uniforms, which does not have the current standard.
In addition, smart uniforms will be required to incorporate with IoT technology. It is also important to establish a framework for database construction and big data analysis process, which is specialized in smart uniforms, and the uniforms store data generated by various special purpose sensors attached to them. As a result, it would be good idea to treat it as an independent research subject. The point here is that from the establishment of the theoretical research including the standardization of a new industrial field to the basic practical application, analysis and selective applications, they all can be considered as the subject for the near future research tasks.
If the high efficiency smart uniform is applied to the market, it will be possible to open up the path of start-up easily because of the increase of productivity of individual person.
VI. DISCUSSIONS
In the 4th Industrial Revolution, software's ability which transforms hardware's rigidity into a general purpose device is one of the most noticeable observations. A typical example is the keyboard layout of a smartphone. In the past, one type of physical keyboard was applied to a single phone, but touch-type smartphones provide various types of keyboards in a software-like manner to assist users in a variety of ways to suit their purposes.
Currently, wearable technologies have been focused on their outlook hardware more than their inside software systems. In this paper, we have investigated the value of universal usage of wearable devices by adding general operating system on them. Specifically, we examined the necessity of an independent general-purpose operating system for wearables based on various existing operating systems, and discussed the direction of a general-purpose wearable operating system.
Ultimately, if a general-purpose operating system is developed for a wearable device, and a general application software is operated on the system, then software control of wearable devices existing in various forms will be possible, and wearable devices will be more easily accepted by the core technologies in 4th Industrial Revolution, such as BIMAC (Big data, IoT, Mobile, AI , Cloud).
Vehicles which were considered as only means of transportation even a little while ago, they are now recognized as software chunk, earning the nickname of a wheeled smartphone. Therefore, research is being conducted in conjunction with the development of related technologies based on BIMAC and corresponding operating systems. In order to take advantage of market preoccupation first, it is necessary for the government to support the wearable technology related fields, and for the related industries interest is also needed.
